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Abstract
Can buildings prevent the spread of disease through their design? This study argues that
by employing the WELL Building Standard to an adaptive reuse project during the COVID-19
pandemic, human health and wellbeing is increased. Research shows that adapting existing
buildings to the WELL Building Standard improves air quality, promotes clean contact, and
strengthens immune systems (The International WELL Building Institute, 2020). Additionally,
adapting existing historic structures maintains cultural significance within the community. This
thesis creates a hypothetical adaptive reuse plan for adapting Engel Stadium in Chattanooga,
Tennessee into Engel Concourse, a gathering place for students, UTC faculty, and community
members to eat, work, and learn. This project will use the WELL v2 rating system in order to
document WELL certification for this building in its current state. Showing that existing historic
buildings can be adapted to the WELL Building Standard will help pave the way for design that
increases human health and prevents the spread of diseases such as COVID-19.
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Chapter 1: Introduction
Introduction
According to the EPA, Americans spend over 90% of their time indoors (EPA, 2018).
With the onset of the global COVID-19 pandemic, this question came to the forefront: How can
existing buildings promote health and wellbeing given the significant amount of time spent
indoors? Integrating scientific and medical research about environmental health, behavioral
factors, health outcomes and demographic risk factors to humans in building design, construction
and management, the premier principle in the industry is the WELL Building Standard.
Scientists, practitioners, and medical reviewers combined six years of research into the 10
features of this building standard: Air, Water, Nourishment, Light, Fitness, Comfort, Mind, and
Innovation (The Architects' Journal, 2015). The WELL Building Standard is especially pertinent
when renovating existing buildings because it provides low-cost, high-influence changes related
to health and well-being that can be executed at the design level.
Reusing existing buildings in adaptive reuse projects has many benefits beyond the
surface level. Adaptive reuse projects maintain the historic character of structures while reducing
material consumption and energy use. Beyond sustainability, these projects are important for
historic preservation, serving as markers of architectural and cultural history.
The city of Chattanooga, Tennessee has rapidly increasing populations and an influx of
businesses to the area, leaving many existing buildings unused because they are difficult to bring
up to today’s safety guidelines and codes. This city provides a relevant locale to research how
the WELL Building Standard can be applied to a renovation of an existing building. Engel
Stadium is an especially relevant adaptive reuse project because it has significant historical
importance. Since its conception in 1929, Engel Stadium has provided an outlet for increasing a
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sense of community among Chattanooga’s residents, particularly in difficult social and economic
times. It is located along East Third Street, a bustling area of downtown Chattanooga located
near the University of Tennessee at Chattanooga, Erlanger Hospital, and Fortwood Historic
District (See Figures 1.0 and 1.01).

Figure 1.0 Engel Stadium Surrounding Area (Google Images, 2021)
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Figure 1.01 Engel Stadium Surrounding Buildings (Google Images, 2021)
Engel Stadium has the potential to serve students and faculty at the University of
Tennessee at Chattanooga as well as the surrounding community. Incorporating the WELL
Building Standard into the renovation of Engel Stadium will increase not only the physical health
of occupants, but also mental health during and after the COVID-19 pandemic. Most post
occupancy evaluations of WELL-certified buildings conclude that after renovations, inhabitants’
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comfort improved, inhabitants made healthier choices, and the building generally enhanced,
rather than compromised, their health and wellness (Salerno, 2014). In addition to health
benefits, the WELL standard can also improve productivity in occupants and profit to building
owners because clean, safe spaces are desired by all. Although the initial cost of healthy design
elements is often expensive, these features pay for themselves in increased productivity and
better retention rates (U.S. Green Building Council, 2021). The adaptive reuse of Engel Stadium
during the COVID-19 pandemic will serve as a guide for the implementation of the WELL
Building Standard during health crises and how to increase health and wellbeing of occupants
such as university students, faculty, and the surrounding community through the built
environment.

Purpose

The purpose of this thesis is to document a hypothetical adaptive reuse of Engel Stadium
into Engel Concourse using the International WELL Building Institute’s COVID-19 Task Force
Strategy Manual in order to protect occupants from the spread of COVID-19 and promote
preventative wellness in the built environment. Information will be gathered regarding the
current state of Engel Stadium, the application of adaptive reuse for historic buildings using the
WELL rating system, and pandemic response solutions from case studies that could be
implemented within this thesis project. The goal for this thesis is to achieve design-related
features of WELL Building Standard outlined in the IWBI COVID-19 Task Force Strategy
Manual referenced in Appendix A.
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Background
Adaptive Reuse. The term “adaptive reuse” can be defined as the rehabilitation of
existing structures to extend the useful life of buildings in order to lower material, transport and
energy consumption and pollution (Gregory, 2004). This practice is becoming increasingly
imperative in this new decade of the 2020s as socio-economic growth generates a constant
demand for new buildings. In the next 30 years, the practice of adaptive reuse can significantly
reduce the environmental load of the built environment (Bullen, Adaptive Reuse and
Sustainability of Commercial Buildings, 2007). Because it bridges the gap between the
community and the rich sports history in Chattanooga, the adaptive reuse of Engel Stadium will
make a historical impact on the surrounding Chattanooga area.

Adaptive Reuse of Historic Buildings. The role of building conservation has changed
focus from preservation to a larger, complex focus on economic, cultural, and social benefits to
urban communities. The decision whether to reuse a building or tear it down includes looking at
the location, history, and architectural assets of the structure (Bullen, Adaptive Reuse of Heritage
Buildings, 2011). Historically significant buildings provide unique benefits to their communities
because they preserve pieces of history. For this thesis project, wellness design solutions will be
implemented that will not affect the façade of the existing structure in order to maintain the
historical significance of the stadium and grandstands. The WELL features pursued in this thesis
are conscious of the architectural and historical significance of Engel Stadium in order to create a
guide for restoring historic structures in order to improve human health and wellness.

WELL Certification. The International WELL Building Institute (IWBI) was
established by Delos in 2013 following the Clinton Global Initiative commitment to improve the
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way people live by developing spaces that enhance occupant health and quality of life by sharing
the WELL Building Standard globally (International WELL Building Institute, 2020). Developed
over 10 years and backed by the latest scientific research, WELL sets pathways for supporting
physical and mental health in design across 10 core concepts. Each feature of the WELL
Building Standard is correlated to each human body system: Skeletal, Nervous, Immune,
Cardiovascular, Digestive, Urinary, Reproductive, Integumentary, Respiratory, Muscular, or
Endocrine System. WELL certification applies to a multitude of projects, from small-scale
residential to large-scale commercial new construction.

IWBI COVID-19 Task Force. The Task Force is a group of global experts convened by
IWBI that work together to examine ways that buildings, businesses and communities can
contribute to prevention and preparedness, resilience and recovery in response to public health
crises such as the COVID-19 pandemic and other infectious diseases (International WELL
Building Institute COVID-19 Task Force, 2020). They have implemented strategies from the
WELL Building Standard that specifically fight against elements of COVID-19. Implementing
these strategies into the renovation of Engel Stadium will increase the health of occupants and
will aid in preventing the spread of diseases

Existing Building: Engel Stadium. Engel Stadium has not just provided fans a place
dedicated to their love of baseball, but it has also functioned as a vessel to promote the welfare of
Chattanooga’s people, housing gifts for children at Christmas time and feeding those affected by
the Great Depression. It was built in 1929, designed by architect James G. Gauntt of Rogers &
Leventhal architects in the Art Deco style (See Figure 1.02). It was originally owned by Joe
Engel, but then was bought by Woody Reid in 1976, Frank Burke in 1995, Tennessee Temple

8
University in 2000, and is presently owned by the University of Tennessee at Chattanooga
(National Register of Historic Places Engel Stadium Registration, 2009). Joe Engel was the
president for the Chattanooga Lookouts, nicknamed "Barnum of the Bushes" because of his
showmanship and gimmicks to attract crowds. Several legends who played at Engel Stadium
include Babe Ruth, Lou Gehrig, Willie Mays, Harmon Killebrew, Jackie Robinson, and Chip
Scoggins (Engel Foundation, 2011). Even 17-year-old female pitcher Jackie Mitchell, one of the
first women hired in minor league baseball, struck out Babe Ruth and Lou Gehrig at this historic
landmark. Additionally, scenes from the movie "42 -- The Jackie Robinson Story" starring
Harrison Ford and Chadwick Boseman were filmed at Engel Stadium. Chattanooga officials
granted $650,000 to reimburse Legendary Pictures film company for renovations needed for
Engel Stadium (Martini, 2005). Engel Stadium is more than just a stadium: It is a marker of
history.

Figure 1.02 Engel Stadium Historic Exterior (Google Images, 2021)
Proposed Engel Concourse. Engel Concourse will be a center for UTC students, faculty,
and the surrounding community to eat, work, learn, meet and study. The original grandstands as
well as approximately 17,280 square feet of interior are encompassed into this design. Engel
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Concourse will consist of a lobby, co-working offices, large flex rooms to be used for meetings
and classes, a café, public restrooms, storage rooms, and locker rooms. The left wing of the
stadium will accommodate the large café area with a coffee bar and many different types of
seating areas for studying and working as well as large meeting rooms that can be reserved for
university classes or community meetings. The right wing of the stadium will contain coworking offices, large meeting rooms, public restrooms, and locker rooms for the turf field
activities. The original open-air stadium will be enclosed for security with glass walls that let in
plenty of natural light and also provide views to the field. The design of Engel Concourse will be
a modern take on the traditional Art Deco style of the original stadium, with more neutral colors
balanced by patterns such as chevron and sunbursts.

Significance

This research is significant because it documents an innovative way to adapt design
restrictions in a historic building with the onset of the COVID-19 pandemic through the WELL
Building Standard. By documenting a hypothetical WELL certification for Engel Stadium, it
paves the way for the implementation of design that positively impacts human health when
restoring other historic buildings.

Problem Statement

According to a survey gathered of university students at the University of Tennessee at
Chattanooga, students feel that there is a deficit of spaces on campus to gather, eat, have classes,
and hold events on campus (See Figure 1.03). This research proposes an adaptive reuse of
historic Engel Stadium on UTC’s campus into a multi-use facility including a café, co-working
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spaces, and meeting rooms. Additionally, historic structures pose more challenges regarding
wellness, so therefore this research explores how to navigate specific obstacles when achieving
WELL certification. Finally, the onset of the COVID-19 pandemic has emphasized the
importance of wellness in every aspect of life. Besides preventing the spread of disease,
individuals can live their life in a way that gives their body the best chance at fighting disease.
The WELL Building Standard encompasses wellness in air, water, nourishment, light, fitness,
comfort, mind, and innovation and is a great tool for promoting health within the built
environment because it is preventative, not responsive. With the onset of this global pandemic,
the built environment is more important than ever in promoting human health and wellbeing, so
this research explores how the WELL Building Standard can promote community, health, and
wellbeing in a historic building.

Figure 1.03: Public Survey Response
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Research Questions
The following are research questions that were analyzed throughout this thesis:
1. What is the current state of Engel Stadium regarding construction?
2. What specific building strategies have been successful in projects of similar scope and
project type that can be applied to this adaptive reuse project?
3. In what ways can WELL features specific to the IWBI COVID-19 task force be
implemented to the Engel Concourse design?
Assumptions of Study
The following assumptions were made regarding this study:
1. The renovation of Engel Stadium will include bringing the building up to modern
building codes, removing and adding non-structural walls, updating finishes and
fixtures, and adding new occupancies.
Limitations of Study
The following limitations applied to this study:
1. Site visits were limited for this study.
2. There was a limited time period for this study.
3. Actual construction and implementation of design did not occur, limiting the
documentation of WELL features for this project.
4. The scope of this thesis focused on the interiors of the building rather than the
exterior structure and surrounding site.
Delimitations of Study
The following delimitations were imposed based on the purpose of this study:
1. Engel Stadium was the only building analyzed in this study.

12
2. The WELL rating system was the only wellness-design rating system used to
document the improvement of human health within this study.
Definitions
•

Adaptive Reuse- The renovation of an existing building into a new use in order to
provide economic, cultural and social benefits to communities (Bullen, Adaptive
Reuse of Heritage Buildings, 2011).

•

Aesthetic- An approach to what is pleasing to the senses, especially sight (MirriamWebster, 2021)

•

Art Deco- A popular design style of the 1920s and 1930s characterized especially
by bold outlines, geometric and zigzag forms, and the use of new materials
(Mirriam-Webster, 2021)

•

Chevron - A figure, pattern, or object having the shape of a V or an inverted V
(Mirriam-Webster, 2021)

•

Circadian – Being, having, characterized by, or occurring in approximately 24-hour
periods or cycles (as of biological activity or function) (Mirriam-Webster, 2021)

•

Equivalent Melanopic Lux – quantifies light effects on the human circadian cycle
and can be calculated at a point and in a given direction by multiplying the visual
illuminance by the melanopic ratio which depends on the spectrum of incident light
(Lux Review, 2018)

•

Ergonomics – An applied science concerned with designing and arranging things
people use so that the people and things interact most efficiently and safely (MirriamWebster, 2021)
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•

Façade- Any face of a building given special architectural treatment (MirriamWebster, 2021)

•

Grandstand- A usually roofed stand for spectators at a racecourse or stadium
(Mirriam-Webster, 2021)

•

HVAC- Heating, ventilation, and air-conditioning

•

Keystone- The wedge-shaped piece at the crown of an arch that locks the other
pieces in place (Mirriam-Webster, 2021)

•

Post-Occupancy Evaluation - The process of evaluating buildings in a systematic
and rigorous manner after they have been built and occupied for some time (Preiser,
2015)

•

Solar Glare Control – Used to minimize solar heat gain by rejecting solar radiation
and help control glare (Pilkington, 2021)

•

Sunburst - A design in the form of rays diverging from a central point (MirriamWebster, 2021)

•

Sustainability - Of, relating to, or being a method of harvesting or using a resource
so that the resource is not depleted or permanently damaged (Mirriam-Webster,
2021)

•

WELL Concept- The 8 concepts in the WELL Building Standard address not only
the design and operations of buildings, but also how they impact human behaviors
related to health and well-being (International WELL Building Institute, 2020)

•

WELL Feature- The 100 features in the WELL Building Standard address specific
aspects of occupant health, comfort, or knowledge, divided into parts, often tailored
to a specific building type (International WELL Building Institute, 2020)
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•

Wrought Iron- A commercial form of iron that is tough, malleable, and relatively
soft (Mirriam-Webster, 2021)

Conclusions
This chapter documented research pertaining to adaptive reuse, WELL, Engel Stadium,
as well as the research questions that will be answered within this thesis. The following
chapter explores topics that will assist in the development of Engel Concourse into a space
that increases human health.
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Chapter 2: Literature Review
Introduction
This chapter provides a review of the application of the WELL Building Standard as well
as the role of Historic Preservation in Adaptive Reuse projects. Preserving historic structures
protect social, cultural, religious, and political history of the site as well as conserving resources
for the future environment. Historic structures are designated by the United States Department of
the Interior National Parks Service and legislation was enabled by the National Historic Places
Act of 1966 (Sprinkle, 2014). There are three ways to preserve historic structures: restoration,
renovation, and conservation. Restoration consists of restoring a historic building back to its
original grandeur. Renovation creates a new design from an existing structure. Conservation does
not change a single feature of the existing structure, from the artwork to the materials (Tyler,
2018). This research will focus on a branch of renovation: Adaptive Reuse. Adaptive Reuse
changes the function of a present building while retaining the historic features that define it.
These types of projects are specifically imperative for our changing cities in the 21st century
because they reduce environmental destruction of resources.

WELL Building Standard

Just as important to adaptive reuse projects as sustainability and financial conservation is
human-centric design. Design for occupants’ health and wellbeing is becoming increasingly
important as humans spend more time indoors with the onset of the COVID-19 pandemic. The
built environment has the ability to positively influence individuals’ physical, mental and social
health. The leading standardization of human health and wellbeing in the industry of
construction, architecture, and interior design is the WELL Building Standard (International
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WELL Building Institute, 2020). Approximately five million square-feet of projects to date have
applied the WELL building standard to new construction and major renovations in corporate
office, healthcare and institutional projects (Salerno, 2014). The International WELL Building
Institute, or IWBI, leads the global movement focused on the ways that buildings and everything
in them can enhance, not compromise, individuals’ health and wellness (International WELL
Building Institute, 2020). Professionals in the fields of architecture, design, and construction can
become WELL-accredited professionals by being knowledgeable about environmental health,
behavioral factors, health outcomes and demographic risk factors that affect health in the built
environment and passing the WELL exam.

Because it was implemented in 2014, the WELL Building Standard has adapted as new
research emerges in the field. WELL Building Standard Version 2 (WELL v2) was created in
2018 and is built upon the foundation of the first version of the WELL Building Standard
(WELL v1). This research follows WELL v2, which sets a new benchmark for healthy
communities and was created by a diverse group of WELL users, built environment specialists,
public health professionals, and leading scientists around the world. It includes a set of strategies,
backed by the latest scientific research, that aim to advance human health through design
endeavors and operational practices that encourage a culture of health and wellness. Each feature
of the WELL v2 standard meets four rules: evidence-based, verifiable, implementable, and
presented for outside input (International WELL Building Institute, 2020).

In order to receive WELL v2 Certification, there is a rating system in place organized
into ten concepts of wellness with distinct intents: air, water, nourishment, light, movement,
thermal comfort, sound, materials, mind and community. These concepts have more than 102
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performance-based standards called features, such as VOC reduction, or prescriptive standards
that require specific technologies or protocols, such as a smoking ban. Projects must achieve all
preconditions and a certain number of points towards different levels of WELL in order to
receive WELL Certification. Projects can be WELL-Certified, WELL Bronze, WELL Silver,
WELL Gold, or WELL Platinum depending on the total number of points achieved (U.S. Green
Building Council, 2021).

Different WELL building strategies are important to implement into projects in order to
receive these ratings. For the first concept of the WELL Building Standard, air, strategies include
removal of airborne contaminants, prevention and purification. For water, strategies consist of
removal of contaminants through filtration, treatment, and strategic placement. For nourishment,
strategies include encouraging healthy eating habits by providing occupants with healthier food
choices, behavioral cues, and knowledge about nutrient quality. The light strategies include
designing for window performance, light output, lighting controls, and task-appropriate
illumination levels in order to improve energy, mood, and productivity. Strategies for fitness
include designing to provide numerous opportunities for activity and exertion, enabling
occupants to accommodate fitness regimens within their daily schedule. For comfort, solutions
include thermal and acoustic controllability and policy implementation of acoustic and thermal
parameters. Finally, strategies for mind include providing the occupant with knowledge about
their environment through design elements, relaxation spaces, and state-of-the-art technology
(International WELL Building Institute, 2020). Implementing these strategies into the design of
Engel Stadium and receiving WELL Certification will positively impact the health, comfort, and
knowledge of all building occupants.
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The role that buildings can play in human health and well-being has never been more
important with the onset of the COVID-19 pandemic. The IWBI Task Force on COVID-19 was
created to evaluate how WELL v2 could be further bolstered to provide prevention,
preparedness, resiliency, and recovery on a global scale (International WELL Building Institute,
2020). If managed poorly, buildings can spread disease, but with the standards in place with the
WELL v2 Building Standard, they can prevent the circulation of disease.

There are 8 key themes in the Task Force on COVID-19 and Other Respiratory
Infections. The first theme is promoting clean contact, so WELL strategies to reduce exposure to
pathogens include handwashing and cleaning protocol. The second theme is improving air
quality, therefore strategies to reduce indoor air quality issues are to improve ventilation
effectiveness and include operable windows and air filtration. The next theme is maintaining
water quality. Strategies to ensure that water is safe for use are to enhance water quality
consistency and remove water contaminants such as dissolved metals, organic pollutants, and
disinfectants. The fourth theme of the IWBI Task Force on COVID-19 is managing risk and
creating organizational resilience, so strategies for this theme include preparing for emergencies
and becoming informed by evidence, such as occupant surveys.

The next theme consists of supporting movement and comfort, including working from
home. Strategies for this theme include supporting movement and proper ergonomics by active
furnishings and self-monitoring. The sixth theme is strengthening immune systems, and
strategies for this theme include offering physical and mental health benefits, creating a culture
of health, mitigating the risks of smoking, and staying nourished and hydrated. The seventh
theme consists of fostering mental resilience, hence some strategies to incorporate into buildings
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for this theme consist of maintaining mental health by providing access to nature and natural
light. The final theme of the IWBI Task Force on COVID-19 is supporting community resilience
and recovery. Strategies for this theme include supporting local communities and providing
access to localized food sources (The International WELL Building Institute, 2020).
Incorporating all of these strategies into existing and new projects will not only support in the
fight against COVID-19, but will have lasting positive effects once the pandemic is eliminated.

UTC Plan for COVID-19
The University of Tennessee at Chattanooga’s plan for COVID-19 interior spaces also
needs to be incorporated into the design of Engel Concourse. Response to the COVID-19 pandemic
at UTC includes social distancing in all classrooms, so desks are spaced 6 feet apart and all lecture
halls have every other seat taped off. Decals are placed on the floors 6 feet apart in front of
elevators and in all spaces where lines form, such as campus restaurants, in order to properly social
distance. Hand washing is encouraged in every campus building with posters outside restrooms.
Finally, paper towels and cleaner are provided in each classroom so that desks can be sanitized in
between uses (The University of Tennessee at Chattanooga, 2020).

Site History, Building History, and Building Style Significance
Architecturally speaking, Engel stadium was impressive for its time, implementing
efficient entryways and featuring the first press box in a baseball stadium in America (Martini,
2005). The impressive nature of the structure and its characteristics was intentional to solidify
Chattanooga as a serious home for baseball. The interior details appear to have once been a dark
red with mustard yellow detail, with Engel Stadium branding and dark green accents (See Figure
2.0 and 2.01). Details found throughout Engel Stadium are influenced by the Art Deco style,
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such as the keystone in the entrance (See Figure 2.02) and the motif constructed within the
wrought-iron entry (See Figure 2.03) as well as the concrete design surrounding the entrance
(National Register of Historic Places Registration Engel Stadium, 2009). In its current state,
Engel Stadium is uninhabitable, but with extensive work could be brought back to life

Figure 2.0: Engel Stadium Exterior (Google Images, 2021)

Figure 2.01: Interior Details

Figure 2.02: Keystone Entrance

Figure 2.03: Art Deco-Style Window Grate
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Case Study 1: COVID-19 Design for Higher Education
The first case study analyzed in this research is a design done by MIXdesign adapted for
the guidelines made by the Centers for Disease Control for the COVID-19 Pandemic. This
design covers public entry sequences for a higher education building, including the lobby,
reception, wayfinding, restrooms, and visitor circulation (See Figure 2.04). The incorporation of
anti-microbial materials, touch-free fixtures and ergonomic dimensions are integrated into this
design for the health, safety, and welfare of all occupants. Social distancing markers are
incorporated into this design by visual cues such as abstract floor patterns and alternating colorcoded panels applied to seat cushions, lockers, and restroom doors. The addition of a hand
sanitizing vestibule is a one-way area where visitors can clean their hands before entering the
building. Barrier-free circulation is designed to avoid incidents of contact between individuals
for those passing in opposite directions. Restrooms in this design have toilets activated by
motion sensors as well as hands-free communal sinks. Finally, multi-height mobile modular
seating is incorporated into this space that can be reconfigured to accommodate social distancing
(MIXDesign, 2020). Examining this case study is important to the renovation of Engel Stadium
when designing for COVID-19 protocols in order to protect the health and wellbeing of
occupants.
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Figure 2.04: COVID-19 Design (MIXDesign, 2020)
Case Study 2: WELL-Certified Bengt Dahlgren Offices
The next case study analyzed in this thesis is comprised of the offices of Bengt Dahlgren,
a property management company in Stockholm, Sweden. This facility is 15,660 square feet, was
built in 2014, and employs 147 individuals (See Figure 2.05). The office consists of open
workspaces, conference rooms, group rooms, balcony areas, a lobby, and an eating area
(Landmark, 2019). Larger conference rooms for approximately ten people are located by the
lobby area while smaller group rooms, work tables and sofas are available throughout the project
premises. A flexible design is adapted by not featuring permanent workstations in the open office
landscape, so as to encourage integration between employees and departments.
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Figure 2.05: Building Exterior (Landmark, 2019)
The office building of Bengt Dahlgren is WELL v1 Gold Certified, with all 19
optimizations met. After post occupancy evaluations were conducted, employee productivity
increased which led to economic profit. Optimal acoustics, thermal comfort, presence of
biophilia and natural elements, and lighting environment all enhanced work performance.
Finally, employee health was improved, particularly related to cardiovascular and stress-related
illness, and fewer employees took sick leave days and worked while ill (Landmark, 2019).
Figure 2.06 documents WELL Feature 87: Beauty and Design I, which is a live plant wall in the
open office space. Figure 2.07 documents WELL Feature 68: Physical Activity Spaces, which is
a shower in the office for occupants to use after exercising. All of these elements contribute to a
successful workplace environment. Figure 2.08 gives an overview of all WELL preconditions
and optimizations met, while Figure 2.09 details specific precondition features met and Figure
2.10 details optimization features met.
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Figure 2.06: Plant Wall (Landmark, 2019)

Figure 2.07: Physical Activity Spaces: Indoor Shower (Landmark, 2019)
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Figure 2.08: WELL Preconditions and Optimizations Met (Landmark, 2019)

Figure 2.09: WELL Preconditions Met (Landmark, 2019)
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Figure 2.10: WELL Optimizations Met (Landmark, 2019)
Case Study 3: WELL-Certified Katsan Building
The last case study examined in this thesis is the Katsan Building in Stockholm, housing
the offices of the White Architecture Firm. This building hosts 400 occupants and is WELL v2
Gold Certified. It sits on oceanfront property with plenty of views to the exterior, thanks to glass
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facades (See Figure 2.11). The interior alternates large open workspaces with smaller meeting
rooms and offices, with both acoustics and privacy in mind (Labartino, 2018). This office space
fulfills WELL Feature M06: Restorative Opportunities with a lounge space for micro and macro
breaks from the workweek (See Figure 2.12). This space also features Operable Windows, part
of WELL Feature A07 (See Figure 2.13). See Figure 2.14 for a list of WELL features achieved
in this project, with green highlighted features corresponding to preconditions and white features
corresponding to optimizations.

Figure 2.11: Katsan Exterior (Labartino, 2018)

Figure 2.12: Restorative Space (Labartino, 2018)

Figure 2.13: Operable Windows (Labartino, 2018)
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Figure 2.14: WELL Features Achieved (Labartino, 2018)
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Conclusions
This chapter focused on WELL features, the existing building and site of Engel Stadium,
and case studies of WELL-certified buildings. The following chapter explains the methods that
were used in order to create the space plan and design for Engel Concourse and answer each
research question.
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Chapter 3: Methodology

Introduction

This chapter documents the methods that were used to answer each research question
presented within this thesis as well as develop the design and function of Engel Concourse.
Community surveys, a Historic Structures Report, and WELL certification documentation were
created to aid in this research. The purpose of this chapter is to gather information regarding the
new occupancy and use of Engel Stadium, the current building state of Engel Stadium, and the
application of adaptive reuse for historic buildings using the WELL rating system. The following
are explanations of how the research questions of this thesis were explored.

Engel Concourse Project Methods

In order to determine the new occupancy, design, and function of Engel Stadium, many
research strategies were used over the course of two semesters. During the fall semester, research
was conducted through literature reviews. Articles from the Chattanooga Public Library were
examined to determined the social and cultural significance of Engel Stadium to the city of
Chattanooga, TN. Next, a historic structures report about Engel Stadium was created that
detailed the existing materials and structural integrity of the building. A survey was conducted
towards 75 current university students in order to determine students’ desires for the new
renovation. Site visits were also organized to analyze the existing condition of the structure.
Next, research was directed on how this structure has been used in the past and ways that it can
be renovated while maintaining historical features. Case studies of current examples in similar
facilities in cities across the world were analyzed in order to determine a new function for the
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stadium. Interviews were conducted with adaptive reuse experts, the client, and the end users of
Engel Concourse (See Chapter 4: Findings). Finally, programming strategies were created
included adjacency matrices, bubble diagrams, spatial analysis, and design concepts in order to
develop a new floor plan for proposed Engel Concourse.

During the spring semester, additional investigation was conducted on how the IWBI
Task Force on COVID-19 Manual could be implemented into historic Engel Stadium as well as
the specific effects that these features will have on the building and its occupants over the
lifetime of the building. This research was used to create the final floor plan for proposed Engel
Concourse as well as a set of construction documents and renderings of the space.

Research Question 1

In order to understand the current building state of Engel Stadium, a Historic Structures
Report was created detailing the architectural condition of the interior, exterior, mechanical
systems, electrical systems, and plumbing. This report was created by reviewing existing
literature at the local Chattanooga Library, the University of Tennessee at Chattanooga Library,
online sources that pertained directly to the history of Chattanooga and Engel Stadium, as well
original construction documents. Field surveys were also conducted to gain information on the
surrounding site and the current conditions of the building structure and materials. By conducting
research in this way, information was gathered including historical significance, building history,
building style, site history, and site context. This research was qualitative rather than quantitative
which allowed for more information regarding the current state of the building to be
documented.
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Research Question 2

In order to understand what solutions for human health in the built environment could be
implemented within Engel Stadium during a pandemic, three case studies were analyzed by
reading articles and literature that described each building and the WELL concepts that were
implemented in each. Other information was gathered regarding the building type, the new
occupancy, the renovation information and the WELL certification achieved. After finding
solutions that increase human health from each case study, those solutions were then analyzed by
finding information pertaining to their applicability within this project. This research was
qualitative rather than qualitative in order to understand how these WELL-certified structures
increased human health and wellness in the built environment.

Research Question 3

The WELL features specific to the IWBI COVID-19 Task Force Manual to be
implemented to Engel Concourse are detailed in Chapter 4: Findings. Implementing these
features promotes clean contact, improves air quality, maintains water quality, manages risk,
creates organizational resilience, supports movement and comfort, strengthens immune systems,
and champions community resilience and recovery.
Conclusion

This section explained the methodology behind addressing each research question
regarding the adaptive reuse of Engel Stadium in Chattanooga. Documenting and researching
items such as a Historic Structures Report, case studies, and WELL documentation helped in the
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process of generating information needed to inform the remainder of this thesis. The following
chapter reports the findings of this research.
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Chapter 4: Findings

Introduction

The purpose of this thesis is to document a hypothetical adaptive reuse of Engel Stadium
into Engel Concourse in order to advance occupant wellness using the International WELL
Building Institute’s COVID-19 Strategy Manual within the scope of interiors. Within this
section, findings regarding the current state of Engel Stadium and its surrounding site were
documented. The key design decisions for compliance with the individual features within this
strategy manual were also documented, and the results explained (See Appendix A for more
details). Lastly, applicable solutions from case studies that enhanced occupant wellness were
explained and documented.

Engel Concourse Design

There are many preliminary research elements that go into a design before space planning
can begin. First, a space program is made to detail the types of rooms, activities, and design
elements that will be included in the space. Next, an adjacency matrix is created to detail which
spaces need to be adjacent to one another (See Figure 4.0). Finally, a block diagram is created to
detail which spaces can go in which areas with the existing building shell underneath.
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Figure 4.0: Adjacency Matrix

Research Question 1: Building Evaluation

Site Context. Engel Stadium is located along East Third Street, a bustling area of
downtown Chattanooga located near the University of Tennessee at Chattanooga, Erlanger
Hospital, and Fortwood Historic District. The stadium is situated on a corner lot with student
parking on one side and intramural fields on the other (See Figure 4.01). A sports medicine
facility is adjacent to the stadium and is associated with Erlanger hospital. The Mocs Express
Bus stop is directly outside the front gate to the stadium, and sidewalks provide safety for
pedestrians (See Figure 4.02).
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Figure 4.01: Site Context
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Figure 4.02: Public Transportation Access
Interviews with Adaptive Reuse Expert, Client, and End User. Before designing the
adaptive reuse plan for Engel Concourse, many interviews were conducted. First, Elizabeth
Carroll Glass, an adaptive reuse expert, was interviewed for her opinion on historic Engel
Stadium. When asked how to keep significant architectural details in an adaptive reuse project
while also mixing elements of modern design, Glass replied, “The key to creating modern design
with historic sensitivity is patterns and profiles. Colors schemes do not always lend themselves
to modern hues, so keeping with the basic undertones is enough. Another way is to look at
historic elements and how to give them new flair. Overall, just keep enough of the past to tell the
history to the present. In every decision, have the context in your mind. How you can continue
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the story, and make it something functional and beautiful?” (Glass, 2020). This advice was
valuable when choosing which elements to keep from original Engel Stadium in the renovation.

Next, Dr. Richard Brown, the executive vice chancellor at the University of Tennessee at
Chattanooga and the client for this project, was interviewed for his opinion on elements to
include in this project. When asked what he would like to see developed on this site, he said,
“The Engel Stadium site is a historical icon for our city and community. Just about all the great
players of major league baseball played there; Babe Ruth, Hank Arron, Willie Mayes, Harmon
Killebrew… the list is exhaustive. It also shares some negative history, in that during its
progressive years of use, the stadium was racially segregated. African Americans had to play ball
across the street in the Lincoln Park neighborhood. Engel Stadium can become a great venue for
community and student use. Special sporting events, intramural sports, and community meetings
for the community should all be held at this site.” (Brown, 2020 ). Factoring in client needs and
wants is the most important factor for any new design.

Finally, Jamie McLean, the Coordinator of Intramurals & Sports Complex Campus
Recreation at the University of Tennessee at Chattanooga and one of the end users of Engel
Concourse, was interviewed for what he sees as potential for this space. When asked how he
pictures seeing this site used for intramural sports, he said, “We are lacking space to play
baseball and softball, which is a thing a lot of students want to do, and there is just no space to do
it. Engel Stadium is a space that doesn’t get used on campus. It’s been sitting there ever since
I’ve been here. My mission is to show the university what we could do there potentially.
Whether it’s baseball, softball, whether we try to use it for other sports or other things. Gathering
all of that qualitative data about students really wanting to utilize that space and it providing an
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opportunity to utilize that space, and it providing them an opportunity to stay engaged on
campus. That’s my job to give them an opportunity to compete against each other and get outside
the classroom, and play, so if we had Engel we would be able to do that and provide that for our
students.” (McLean, 2020). All of these opinions were considered when making each design
decision in Engel Concourse.

Description of Exterior. Engel Stadium has a rich history of being a gathering space for
residents of Chattanooga young and old. However, Engel Stadium is now a shadow of what it
once was. In place of loud crowds, there is instead quiet dilapidation. The stadium consists of
metal and wood beam construction with exterior brick and mortar. Though parts of the building
are intact, such as the glass windows and standing seam metal roof, the foundation is decrepit as
noted by the cracks in the walls. Stadium seating along the sides of the baseball field depicts a
classic “stadium” feel, once home to the Chattanooga Lookouts and their energetic fans. The
interior of Engel Stadium has been left vacant for many years, in turn it has fallen into disrepair.
Many rooms have paint peeling from the walls, partial ceilings missing, and in some cases, torn
drywall. Some spaces are less impacted than others, such as the bathrooms and concession
spaces. However, other spaces need extensive electrical and HVAC overhaul, with exposed
wires and ductwork. With extensive renovation, Engel Stadium can be brought back to life and
honor the history that has taken place here.
At first glance, Engel Stadium’s bones seem to be in good shape. The exterior brick and
mortar are intact, glass windows look original and operational, the standing seam metal roof
looks to be in good condition and the metal gates are holding strong. Gates leading into the
stadium are locked in efforts to keep people out. The stadium as it stands, is a mere memory of
what it once was; lively and home to the Chattanooga Lookouts and their energetic fans. The
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exterior of Engel Stadium depicts a classic “stadium” feel, sans the foam fingers and hotdogs.
Art-Deco nuances can be found in discrete places around the property, such as the iron gate
detailing and the etching in the concrete. Typical stadium seating dots the sides of the baseball
field, with white beams supporting the roof (See Figures 4.03). These elements have been
exposed to years of weathering. This mostly red brick clad building is a simple construction, but
small details provide a unique sense of history and love that the stadium holds.

Figures 4.03: Exterior Entry Gates, Façade, and Grandstands

Descriptions of Interior. The interior of Engel Stadium is in disrepair. Many rooms have
paint peeling from walls, partial ceilings missing, and in some cases, torn drywall (See Figures
4.04). Some spaces are less impacted than others, such as the bathrooms and concession spaces.
The interior details appear to have once been a dark red with mustard yellow detail, with Engel
Stadium branding and dark green accents. Much of the interior construction is minimal and
simple, with small areas of detail and variety. The original floor plan (Figure 4.05) details how
the space was laid out. See Appendix B for new renovated floor plan. The interior appears to
need a nearly complete overhaul to be useable once more.
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Figures 4.04: Interior Delapidation

Figure 4.05: Engel Stadium Original Floor Plan (Neuhoff Taylor Architects, 1929)
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Research Question 2: Previous Successes
Case Study 1: MIXdesign Results. This COVID-19 Design for Higher Education
implemented a variety of design principles beneficial for higher education gathering spaces such
as reception, restrooms, and visitor circulation (See Figure 4.06). Higher education designs
implemented into Engel Concourse include reception, hand sanitizing, lactation, and locker
spaces. Additionally, anti-microbial materials such as copper grab bars, elevator signage, and
room labels are incorporated. Other elements include touch-free fixtures, such as the no-touch
foot door opener specified in Figures 4.07. Additionally, one-way circulation for social
distancing is employed throughout Engel Concourse’s floor plan. See Figure 4.08 for an example
of how removable decal arrows would be placed on the flooring of the lobby to promote one-way
circulation.

Figure 4.06: COVID-19 Design for Higher Education (MIXDesign, 2020)
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Figures 4.07: Anti-Microbial Copper and Touch-Free Fixtures (Google Images, 2021)

Figure 4.08: One-Way Circulation in Engel Concourse Lobby
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Case Study 2: Bengt Dahlgren Office Results. This WELL Gold-Certified project set
many precedents used in Engel Concourse. First, Feature 68: Physical Activity Spaces, was
implemented through shower and changing rooms onsite (See Figure 4.09) as well as an outdoor
activity space within 800 meters, which are intramural fields for the university and community.
Next, Feature 73: Ergonomics Visual and Physical was applied through 30% of seated work
desks being height-adjustable in the co-working offices of Engel Concourse (See Figure 4.10) as
well as workstation chairs meeting BIFMA G1 guidelines, which is an organization that sets
quality standards for ergonomic furniture. Finally, Feature 87: Beauty and Design 1 states that
integrating aesthetically pleasing elements into a space can help building occupants derive
comfort and joy from their surroundings (The International WELL Building Institute, 2020).
This feature was implemented through the surrounding urban landscape views of the café and
furniture reused form other university buildings (See Figure 4.11).

Figure 4.09: Showers in Locker Rooms

Figure 4.10: Sit-to-Stand Desks in Co-Working Offices

45

Figure 4.11: Surrounding Views of Engel Stadium (Google Earth, 2021)

Case Study 3: White Architecture Results. This WELL-certified building employed
many WELL Features that were also implemented into Engel Concourse. First, a restorative
space along guidelines of Feature M06 was completed through both the coffee bar, which
encourages micro-breaks away from the workstation (See Figure 4.12), and the nap pod room,
which encourages macro-breaks throughout the day. Next, Feature A07: Operable Windows was
achieved through the meeting rooms, which have openable window area equivalent to at least
4% of net occupiable floor area. Finally, Feature 87: Adaptable Spaces is attained through the
multiple layouts of meeting rooms for different meeting settings, such as small community group
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meetings, maker spaces, and university lectures (See Figure 4.13). Additionally, personal lockers
are provided in co-working offices to provide security for personal belongings.

Figure 4.12: Coffee Bar Lounge Seating

Figure 4.13: Operable Windows and Adaptable Furniture in Meeting Room

Research Question 3: Documentation of WELL Features Listed in IWBI COVID-19
Strategy Manual

Implementing WELL v2 features into the renovation of Engel Stadium will generally
increase occupant health, however the WELL features specific to the IWBI COVID-19 Task
Force Manual to be implemented to Engel Concourse promote clean contact, improve air quality,
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maintain water quality, manage risk, create organizational resilience, support movement and
comfort, strengthen immune systems, and champion community resilience and recovery. The
complete WELL v2 checklist for renovation projects is detailed in the following pages. Each
required feature is highlighted, while the COVID-19 features addressed in this project are starred
and explanations for each feature are detailed below. The features addressed are directly
impacted by the physical building design.
1. Promote Clean Contact

Figure 4.14: WELL v2 Water Checklist (International WELL Building Institute, 2020)
a. Handwashing - WELL Feature W08.3
i. Intent: Reduce pathogen transmission associated with washing and drying
hands by providing sufficiently large sinks, disposable soap containers and
hand-drying towels (See Figure 4.14 Above).
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ii. Explanation: All restrooms in Engel Concourse have sensored soap
dispensers, hand drying towels, 18-inch sinks, and sensored faucets (See
Figures 4.15 and 4.16 Below). These features promote handwashing to
reduce transmission of COVID-19 and other viruses.

Figure 4.15: Floor Plan of Restroom
Sensored
Faucets

Hand Towel
Dispenser
Sensored Soap
Dispensers

Figures 4.16: Perspective and Elevation of Restroom
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2. Improve Air Quality

Figure 4.17: WELL v2 Air Checklist (International WELL Building Institute, 2020)
a. Operable Windows - WELL Feature A07
i. Intent: Provide operable windows and encourage building users to open
windows when outdoor air quality is acceptable (See Figure 4.17 Above).
ii. Explanation: The ticket booth windows from the original stadium have
been adapted into operable windows in the meeting rooms (See Figures
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4.18 and 4.19). Because of the limitations of the existing historic building,
the original inoperable windows are remaining in all other window
locations.

Figure 4.18: Large Meeting Room 3 Floor Plan

Figures 4.19: Large Meeting Room 3 Perspective and Elevation
3. Manage Risk and Create Organizational Resilience
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Figure 4.20: WELL v2 Community Checklist (International WELL Building Institute, 2020)
a. Family Support - WELL Feature C10
i. Intent: Enable working parents and caregivers to care for members of
their family (See Figure 4.20).
ii. Explanation: In Engel Concourse, there is New Mother’s Room adjacent
to the meeting rooms and co-working offices. It has a fridge, cabinetry,
and a lounge chair in order to support working mothers. Additionally,
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there is a diaper changing station in both men’s and women’s restroom
throughout Engel Concourse (See Figures 4.21). Finally, there are high
chairs available in the café for children of all sizes in the furniture storage
room (See Figures 4.22).

Figures 4.21: Changing Tables in the Restroom

Figures 4.22: High Chair in the Café and the New Mothers’ Room
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4. Support Movement and Comfort, including Work from Home

Figure 4.23: WELL v2 Movement Checklist (International WELL Building Institute, 2020)
a. Visual and Physical Ergonomics - WELL Feature V02
i. Intent: Reduce physical strain and injury as well as improve comfort,
safety and general well-being through ergonomic design and education
(See Figure 4.23 Above).
ii. Explanation: Steelcase “Think” Chairs are specified for co-working
offices and meeting rooms, which have backrests that conform to
individuals’ bodies and support the spine as one changes posture. They
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also have lumbar support dials and weight-activated tilt mechanisms that
respond as one moves (See Figure 2.4).

Figure 4.24: Steelcase Think Chair Ergonomics (Steelcase, 2020)
b. Active Furnishings - WELL Feature V07
i. Intent: Discourage prolonged sitting and sedentary behaviors by
providing active workstations and furnishings.
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ii. Explanation: The Steelcase “Buoy” chair is specified for co-working
office 1, which has a curved base that engages one’s core as they tilt,
wobble and spin, promoting movement in the workplace (See Figures
4.25). Additionally, a Steelcase “Walkstation” is specified in co-working
office 2, which allow users to sit, stand, and walk throughout the workday
to support a variety of work modes. Finally, the Steelcase Solo Sit-toStand Desk is specified in co-working office 4, which has a powerful
motor, a durable worksurface and obstruction sensing technology (See
Figures 4.26).

Figures 4.25: Steelcase Buoy Chair, Sit-to-Stand Desk, and Walkstation (Steelcase, 2020)

Figures 4.26: Co-Working Offices with Buoy Chair, Walkstation, and Sit-to-Stand Desk
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5. Strengthen Immune Systems

Figure 4.27: WELL v2 Nourishment Checklist (International WELL Building Institute, 2020)
a. Fruits and Vegetables - WELL Feature N01
i. Intent: Promote the consumption of fruits and vegetables by making them
easily accessible (See Figure 4.27 Above)
ii. Explanation: In the café, bowls of fresh fruit are displayed prominently
on the counter next to the cash wrap so that customers can grab-and-go.
Additionally, seasonal menus employing in-season fruits and vegetables
are displayed on the board over the countertop on the back walls (See
Figure 4.28).
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Figure 4.28: Prominently Displayed Fruits and Seasonal Menu in Café
b. Drinking Water Promotion- WELL Feature W06

Figure 4.29: WELL v2 Water Checklist (International WELL Building Institute, 2020)
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i. Intent: Promote hydration by making high-quality drinking water readily
available (See Figure 4.29 Above)
ii. Explanation: Every 100 feet throughout Engel Concourse, there is a
station to refill a water bottle. These bottle fillers are recessed into the wall
so as not to protrude into circulation paths. The yellow highlighted dots in
the figure below show each refill station (Figure 4.30)

Figure 4.30: Refill Stations across Engel Concourse
c. Physical Activity Spaces and Equipment - WELL Feature V08
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Figure 4.31: WELL v2 Movement Checklist (International WELL Building Institute, 2020)
i. Intent: Provide access to dedicated physical active spaces and equipment
at no cost (See Figure 4.31 Above)
ii. Explanation: In place of the existing baseball field at Engel Stadium,
Engel Concourse will have a turf field for various intramural sports (See
Figure 4.32). Both men’s and women’s locker rooms inside Engel
Concourse provide teams with showers, restrooms, and storage space for
personal belongings before, during, and after practices (See Figure 4.33).
The equipment storage room rents out sports equipment such as soccer
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balls, kickballs, and baseball gloves at no cost (See Figure 4.34). The
opening in the wall allows employees to pass equipment quickly and
easily to visitors.

Figure 4.32: Proposed Site Plan of Engel Concourse

Figures 4.33: Locker Rooms in Engel Concourse
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Figure 4.34: Equipment Storage Check-Out
d. Circadian Lighting Design - WELL Feature L03

Figure 4.35: WELL v2 Light Checklist (International WELL Building Institute, 2020)
i. Intent: Provide appropriate exposure to light for maintaining circadian
health and aligning the circadian rhythm with the day-night cycle (See
Figure 4.35 Above).
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ii. Explanation: Throughout Engel Concourse, the overall lighting design
meets the threshold as dictated by WELL feature L03, which is an
Equivalent Melanopic Lux (EML) of 200. At 75% or more of
workstations, this is measured on the vertical plane facing forward, 4 feet
above the finished floor (International WELL Building Institute, 2020).
This light level incorporates daylight and is present between the hours of
9:00 AM and 1:00 PM for every day of the year. All lights specified in
project are on automatic dimmers according to the 24-hour human
circadian rhythm. Figure 3.36 portrays an example of a troffer specified
for the lobby of Engel Concourse. This LED fixture is synchronized to the
human circadian rhythm, providing both blue rich content during the day
as well as warmer CCT at night. Figure 4.37 demonstrates cooler light
levels in the morning on the far left image, warmer-toned lights in the
afternoon simulating daylight, and darker-toned light on the right
simulating night-time light levels. Figure 4.38 displays a rendering of the
Engel Concourse Lobby in the afternoon lighting level.
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Figure 4.36: Circadian LED Troffer (Circadian Light, 2020)

Figure 4.37: Illustration of Different Color Renderings at Different Times of Day (Google Images, 2021)
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Figure 3.38 Engel Concourse Lobby Rendering
6. Foster Mental Resilience

Figure 4.39: WELL v2 Mind Checklist (International WELL Building Institute, 2020)
a. Restorative Opportunities- WELL Feature M06
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i. Intent: Create opportunities for mental recovery and restoration by
providing micro- and macro-breaks from the workplace (See Figure 4.39
Above).
ii. Explanation: A nap pod room with a pod from Metro Naps was designed
adjacent to co-working spaces in order for employees to rest throughout
the workday and allows a space for mental recovery and restoration (See
Figures 4.40). Additionally, a coffee bar was designed with lounge
furniture such as a sofa and recliners that allow employees a touchdown
space away from their desks (See Figures 4.41).

Figures 4.40: Nap Pod Room (Google Images, 2021)
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Figures 4.41: Coffee Lounge Floor Plan and Perspective
b. Access to Nature - WELL Feature M02
i. Intent: Incorporate nature into the design of interior and exterior spaces
by integrating plants, water, light and views, as well as natural materials,
patterns, colors or images.
ii. Explanation: Overall, Engel Concourse incorporates biophilic design
elements to the physical built environment. For example, in the small
meeting room moss walls and eco flooring panels reduce ambient noise
while also adding a natural aesthetic to the space. Large windows provide
views to nature, while a wall-mounted water feature creates a comfortable,
reassuring environment with a soothing sound (See Figure 4.42). Finally,
the conference table is made from 100% Forest Stewardship Council
(FSC) certified wood.
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Figure 4.42: Small Meeting Room Perspective
c. Light Exposure and Education - WELL Feature L01
i. Intent: Provide appropriate light exposure in indoor environments by
using daylighting or electric lighting strategies, and provide education
about the importance of light for health.
ii. Explanation: The combination of electric lighting strategies as well as
daylight such as storefront lobby windows, existing façade windows, and
garage doors let in a plethora of ambient and natural light to the entirety of
Engel Concourse. See Figure 4.43 below for a 3D rendering of the exterior
of Engel Concourse, oriented by direction for sun exposure.
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Figure 4.43: Sun Study of Engel Concourse
d. Enhanced Daylight Access - WELL Feature L05
i. Intent: Integrate daylight into indoor environments and provide windows
with views outside.
ii. Explanation: Light is incorporated into every façade space in Engel
Concourse through windows with views outside. Operable shades are
specified on each window for Solar Glare Control. Existing façade
windows as well as new storefront windows are shown in 3D model
figures below. See the figures below for sun exposure during 6:00AM,
12:00PM, and 6:00PM, oriented for April 21,2021 in Chattanooga, TN.
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Figure 4.44: Engel Concourse at 6:00AM

Figure 4.45: Engel Concourse at 12:00PM

Figure 4.46: Engel Concourse at 6:00PM
7. Champion Community Resilience and Recovery
a. Community Access and Engagement – WELL Feature C16
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Figure 4.47: WELL v2 Community Checklist (International WELL Building Institute, 2020)
i. Intent: Create opportunities for community members to connect and
collaborate (See Figure 4.47 Above).
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ii. Explanation: Meeting rooms in Engel Concourse are rentable for
community organizations to gather and hold meetings, such as the
Fortwood Historic Neighborhood Association and the Boys and Girls Club
of Chattanooga. Flexible furniture in these rooms, whether stackable,
nesting, or on wheels, allows for flexible room layouts. Furniture can be
stored in storage rooms directly across the hallway adjacent to the meeting
rooms. Below are three possible layouts of furniture in Large Meeting
Room 3. Option 1 provides small-group configuration for community
meetings (See Figure 4.49). Option 2 provides lecture-type configuration
for university classes (See Figure 4.50). Finally, option 3 provides
breakout groups for maker space (See Figure 4.51).

Figure 4.49: Option 1 Configuration
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Figure 4.50: Option 2 Configuration

Figure 4.51: Option 3 Configuration
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Conclusion
This section explains the findings related to the current state of Engel Stadium, WELL
documentation, as well as how solutions from this research are implemented within the project.
Findings regarding the current state of the structure, the WELL features attainable, and solutions
from similar case studies help generate information needed to inform the design of Engel
Concourse.
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Chapter 5: Discussion and Conclusions
Introduction
The findings of this thesis present many solutions for an adaptive reuse of Engel Stadium
into Engel Concourse that will increase occupant health and wellness. Within this chapter, the
applications of research, historical preservation and WELL features are discussed.
Recommendations for integrating other historical building projects are also detailed.
Discussion
Application of Research. The approach to answering the research questions of this
thesis included documenting a hypothetical situation in which the IWBI COVID-19 Task Force
features were applied to the adaptive reuse of Engel Stadium in Chattanooga, TN. This method
was used because it allowed for the individual analysis of each WELL feature and its potential
application within the project. However, because the scope of this thesis focused only on interior
applications, some solutions were limited. This project is hypothetical and not all WELL v2
features could be fully achieved or fell within the scope of the project, so discretion is advised
when viewing the results. Along with the WELL features, the solutions from case studies were
hypothetically incorporated and should be viewed as possible successful solutions for the project.
This project acts as an example for restoring more historic properties in the same way. This
approach was successful by showing that Engel Stadium can be restored and increase occupant
wellness during a global health crisis.
Historical Accuracy v. WELL Features. When documenting WELL certification for
Engel Stadium, there were instances in which preservation techniques in order to maintain the
historic structure inhibited the ability to earn certain features under the WELL rating system. For
example, when trying to achieve WELL Feature A07: Operable Windows, only 4 windows in the
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project could be added in order to not alter the original historic façade of Engel Stadium listed on
the National Register of Historic Places. The majority of features were achieved by adding
wellness design feature on the interior, leaving the exterior façade intact. Regardless of the
limitations presented by preservation, the project was still able to increase occupant health
through the IWBI COVID-19 Task Force Features.
Conclusions
This thesis explored how to adapt an existing building, Engel Stadium, into Engel
Concourse according to the IWBI COVID-19 Strategy Manual, increasing occupant health and
wellness during the midst of the COVID-19 pandemic. Through the process of completing this
thesis, many challenges emerged through the combination of preservation and wellness in the
built environment. These obstacles affected how the reuse of the building could be completed
and informed recommendations for how to retrofit other existing buildings during health crises.
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Appendix A:
WELL Features Listed in IWBI COVID-19 Strategy Manual (International WELL Building
Institute COVID-19 Task Force, 2020)
1. Promote clean contact
a. Handwashing - WELL Feature W08
i. Intent: Reduce pathogen transmission associated with washing and drying
hands by providing sufficiently large sinks, disposable soap containers and
hand-drying towels.
2. Improve air quality
a. Operable Windows - WELL Feature A07
i. Intent: Provide operable windows and encourage building users to open
windows when outdoor air quality is acceptable.
3. Maintain water quality
4. Manage risk and create organizational resilience
a. Family Support - WELL Feature C10
i. Intent: Enable working parents and caregivers to care for members of
their family
5. Support movement and comfort, including work from home
a. Visual and Physical Ergonomics - WELL Feature V02
i. Intent: Reduce physical strain and injury as well as improve comfort,
safety and general well-being through ergonomic design and education.
b. Active Furnishings - WELL Feature V07
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i. Intent: Discourage prolonged sitting and sedentary behaviors by
providing active workstations and furnishings.
6. Strengthen immune systems
a. Fruits and Vegetables - WELL Feature N01
i. Intent: Promote the consumption of fruits and vegetables by making them
easily accessible.
b. Drinking Water Promotion- WELL Feature W06
i. Intent: Promote hydration by making high-quality drinking water readily
available.
c. Physical Activity Spaces and Equipment - WELL Feature V08
i. Intent: Provide access to dedicated physical active spaces and equipment
at no cost.
d. Circadian Lighting Design - WELL Feature L03
i. Intent: Provide appropriate exposure to light for maintaining circadian
health and aligning the circadian rhythm with the day-night cycle.
7. Foster mental resilience
a. Restorative Opportunities- WELL Feature M06
i. Intent: Create opportunities for mental recovery and restoration by
providing micro- and macro-breaks from the workplace.
b. Access to Nature - WELL Feature M02
i. Intent: Incorporate nature into the design of interior and exterior spaces
by integrating plants, water, light and views, as well as natural materials,
patterns, colors or images.
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c. Light Exposure and Education - WELL Feature L01
i. Intent: Provide appropriate light exposure in indoor environments by
using daylighting or electric lighting strategies, and provide education
about the importance of light for health.
d. Enhanced Daylight Access - WELL Feature L05
i. Intent: Integrate daylight into indoor environments and provide windows
with views outside.
8. Champion community resilience and recovery
a. Community Access and Engagement - WELL Feature C16
i. Intent: Create opportunities for community members to connect and
collaborate.
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Appendix B:
See figure below for the new floor plan for Engel Concourse following IWBI
COVID-19 Task Force Features.

